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CHO, BHK, 293 cells, Vera expressed 




interferon alpha-14C. 




h=lto3; 




a-g, j-m, i (independently selected) = 0 or 


1; 


r-u (independently selected) = 0 or 1; 




n,v-y = 0;z=l. 





| 1 . CMP-SA-PEG, a2,8-ST 



h = 1 to 3; 

a-g, i, r-u (independently selected) = 0 or 1 ; 
j-m (independently selected) = 0 to 2; 
v-y (independently selected) = 1, 
when j-m (independently selected) is 2; 
z= 1; n = 0; R = PEG. 



FIG. 30J 



CHO, BHK, 293 cells, Vero expressed 

Interferon alpna-14C. 
a-g, j-m, r-u (independently selected) = 0 or 1; 
h= 1 to 3; n,v-y = 0; z = l. 



1 . Sialidase 

2. Trans-sialidase, PEG-Sia-lactose 



a-g, j-m, r-y (independently selected) - 0 or 1 ; 
h=lto3; n = 0; z=l; R = PEG. 



FIG. 30K 
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CHO, BHK, 293 cells, Vero expressed 

interferon alpha- 14C. 
h=lto3; 

a-g, j-m, i (independently selected) = 0 or 1 ; 
r-u (independently selected) = 0 or 1; 
n, v-y = 0; z = 1. 



l.CMP-SA, a2,8-ST 



h=l to 3; 

a-g, i, r-u (independently selected) = 0 or 1; 
j-m (independently selected) = 0 to 40; 
2=1; v-y, n = 0. 



FIG. 30L 



Insect cell or fungi expressed interferon alpha- 14C. 
a-d, f, h, j-n, s, u, v-y = 0; 
e, g, i, r, t (independently selected) = 0 or 1; 
z= 1. 



1. GNT's 1 & 2, UDP-GlcNAc 

2. Galactosyltransferase, 
UDP-Gal-linker-SA-CMP 

3. ST3Gal3, transferrin 

a, c, e, g, i, r, t, v, x (independently selected) = 0 or 1; 
z=l; b, d, f, h, j-n, s, u, w, y = 0; 
R = transferrin. 



FIG. 30M 
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Insect cell or fungi expressed interferon alpha-14C. 


a-d,f ) hj-n,s,u,v-y = 0; 


e, g, i, r, t (independently selected) = 0 or 1 ; z = 1. 




1. endoglycanase 




2. Galactosyltransferase, 




UDP-Gal-linker-SA-CMP 




3. ST3Gal3, transferrin 


i (independently selected) = 0 or 1; 


a-h,j-m 3 r-z = 0; 


n=l 


R' - -Gal-linker-transferrin. 



FIG. 30N 
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H 2 N COOH 

106 



pcNAc-Gal) f: (Sia) b -(R) g ^ 
B -4:GalNAc-(Gal) a -(Sia) c .(R) d J e 



a-c, e, f (independently selected) = 0 or 1; 
d, g = 0; R = polymer, glycoconjugate. 



FIG. 30O 
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CHO, BHK, 293 cells, Vero expressed 
IF-alpha (2a or 2b). 
a-c (independently selected) = 0 or 1; 
e=l; d,f,g = 0 



I 1. Sialidase 

I 2, CMP-SA-PEG, ST3Gall 



a-d (independently selected) = 0 or 1; 
e= 1; b,f, g = 0; R=PEG. 



FIG. 30P 



Insect cell expressed interferon alpha (2a or 2b). 

a, e (independently selected) = 0 or 1; 

b, c, d,f,g = 0. 

1. Galactosyltransferase, UDP-Gal 
, , 2. CMP-SA-PEG, ST3Gall 



a, c, d, e (independently selected) = 0 or 1; 

b, f;g = 0; R=PEG. 



FIG. 30Q 
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E. coli expressed IF-alpha (2a or 2b). 


a-g = 


0. 




1. GalNAc Transferase, 




UDP-GalNAc-PEG 


a-c,f,g = 0; d,e=l; R - PEG. 



FIG. 30R 



NSO expressed IF-alpha (2a or 2b). . 
a (independently selected) = 0 or 1; 
e= 1; b,c,d,f,g = 0 



1. CMP-SA-levulinate, ST3Gall 

2. H 4 N 2 -PEG 



a, c, d (independently selected) = 0 or 1; 
e=l; b,f,g = 0; R = PEO 



FIG. 30S 
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E. coli expressed.IF-alpha (2a or 2b). 
a-g = 0. 





1. Endo-N-acetylgalatosamidase 
(synthetic enzyme), 
, PEG-Gal-GalNAc-F 


a 5 d,e=l;b,c,f,g = 0; R = PEG. 



FIG. 30T 



E. coli expressed IF-alpha (2a or 2b). 


a-g = 


0. 




1. GalNAc Transferase, UDP-GalNAc 




2. sialyltransferase, CMP-SA-PEG 


b,d = 


= 0orl; c=l; a, c, f, g = 0; R = PEG. 



FIG. 30U 
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CHO, BHK, 293 cells, Vera expressed IF-alpha 
(2a or 2b). 

a-c, f (independently selected) = 0 or 1; 
e=l; d,g = 0 

il. Sialidase 
2. CMP-SA-PEG, ST3Gall and ST3Gal3 



a-d, f, g (independently selected) = 0 or 1; 
e=l; R = PEG. 



FIG. 30V 



CHO, BHK, 293 cells, Vero expressed 

IF-alpha (2a or 2b). 
a-.c, f (independently selected) = 0 or 1; 
e = l;d,g = 0 



, 1. Sialidase 

2. CMP-SA-linker-SA-CMP, 
I ,ST3Gall 

3. ST3Gal3, transferrin 

a-d, f (independently selected) = 0 or 1; 
e = 1; R = transferrin; g = 0. 



FIG. 30W 
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H 2 N : .^COOH 

B 



....^rnucin peptide 
H 2 N ~ COOH 

B 



h 2 n— yj- 

B B 



mucin peptide 
,..^mucin peptide 

"^COOH 



f (Sia) b . 
B -4:GalNAc-(Gal) a -(Sia) c -(R) d J e 



a-c, e (independently selected) = 0 or 1; 
d - 0; R = polymer, glycoconjugate. 



FIG. 30X 
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CHO, BHK, 293 cells, Vero expressed 
interferon alpha-mucin fusion protein, 
a-c, e (independently selected) = 0 or 1 ; d = 0 



1. Sialidase 

2. CMP-SA-PEG, ST3Gall 



a-d, e (independently selected) = 0 or 1; 
R = PEG.. 



FIG. 30Y 



Insect cell expressed interferon alpha-mucin 
fusion protein. 

a, e (independently selected) = 0 or 1; 

b, c,d = 0. • ' 



1. Galactosyltransferase, UDP-Gal-PEG 



a, d, e (independently selected) = 0 or 1; 

b, c = 0; R = PEG. 



FIG. 30Z 
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E. coli expressed interferon alpha-mucin 


fusion protein. 


a-e = 


0. 




1. GalNAc Transferase, UDP-GalNAc 




2. CMP-SA-PEG, sialyltransferase 

r 


c, d, e (independently selected) = 0 or 1 ; 


a,b 


= 0;R=PEG. 



FIG. 30AA 
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^mucin peptide 
HM — — COOH 

B 



^..ymucin peptide 
H 2 N ™ COOH 

B 



H 2 N COOH 

C 



f (Sia) b 

B <-[-GalNAc-(Gal) a -(Sia) (: - £R) d J e 

C<-(R')„ 



a-c, e (independently selected) = 0 or 1; 
d = 0; R = polymer, linker. 

I 



FIG. 30BB 
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E. coli expressed interferon alpha-mucin 

fusion protein, 
a-e, n = 0. 



l.GalNAc Transferase, 
UDP-GalNAc-PEG 



d, e (independently selected) = 0 or 1; 
a-c,n = 0;R = PEG. 



FIG. 30CC 



E. coli expressed interferon alpha-mucin fusion 
protein. 

a-e, n = 0. 



1. GalNAc Transferase, 
UDP-GalNAc-linker-SA-CMP 

2. ST3Gal3, asialo-transferrin 

3. CMP-SA, ST3Gal3 



d, e (independently selected) = 0 or 1; 
a-c, n = 0; R = linker-transferrin. 



FIG. 30DD 
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E. coli expres 


sed Interferon alpha (no fusion). 


a-e, n = 0. 





1. NHS-CO-linker-SA-CMP 

2. ST3Gal3, transferrin 

T 

a-e = 0; n = 1 ; R' = linker-transferrin. 



FIG. 30EE 
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(Fuc)i 



r 



A-+~GlcNAc- GlcNAc-Man 



(R')„ 



t s „ ([GlcNAc-(Gal) a ] e - (Sia) r (R) v ] r 
^^([GlcNAc-CGal^f-CSiaX-CR),^ 
\ M ^/([GlcNAc-(Gal) c ] g - (Sia),- (R) x ) t 
^ ([GlcNAc-(Gal) d ] h - (Sia) m - (R)J 



a-d, i, r-u (independently selected) = 0 or 1. 
e-h (independently selected) = 0 to 4. 
j-m (independently selected) = 0 or 1. 
n, v-y = 0; z = 0 or 1; R = polymer 



FIG. 31A 
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CHO, BHK, 293 cells, Vero expressed IF-beta 
h=lto3; 

a-g, j-m, i (independently selected) = 0 or 1; 
r-u (independently selected) = 0 or 1; 
n s v-y = 0; z = 1. 



1. Sialidase 

2. CMP-SA-PEG, ST3Gal3 



h=lto3; 

a-g, i (independently selected) = 0 or 1; 
r-u (independently selected) = 0 or 1; 
j-m, v-y (independently selected) = 0 or 1; 
z=l; n = 0; R = PEG. 



FIG.31B 



Insect cell expressed IF-beta 

a-d, f,h,j-n,s,u,v-y = 0; 

e, g, i, r, t (independently selected) = 0 or 1; 

z=l. 

1 . GNT's 1&2, UDP-GlcNAc 

2. Galactosyltransferase, UDP-Gal 
2. CMP-SA-PEG, ST3Gal3, 

* buffer, salt 

b, d s f, h, k, m, n, s, u, w, y = 0; 
a, c, e, g, i, r, t (independently selected) = 0 or 1; 
j, 1, v, x (independently selected) = 0 or 1; 
z-1; R=PEG. 



FIG. 31 C 
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Yeast expressed IF-beta 




a-n = 0;z=l; 




r-y (independently selected) = 0 to 1; 




R (branched or linear) = Man, oligomanr 


lose or 


polysaccharide. 





I l.Endo-H 

2. Galactosyltransferase, UDP-Gal 
| 3.. CMP-SA-PEG, ST3Gal3 



a-m, r-z= 0; n = 1; R' = -Gal-Sia-PEG. 



FIG. 31D 



CHO, BHK, 293 cells, Vero expressed IF-beta 
h*lto3; 

a-g, j-m, i (independently selected) = 0 or 1; 
r-u (independently selected) = 0 or 1; 
n, v-y = 0; z = 1. 



1. CMP-SA-PEG, ST3Gal3 



h=lto3; 

a-g, i (independently selected) - 0 or 1; 
r-u (independently selected) = 0 or 1; 
j-m, v-y (independently selected) = 0 or 1; 
z= 1; n = 0; R = PEG. 



FIG. 31 E 
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Insect cell expressed IF-beta 

a-d, f, h, j-n, s, u, v-y = 0; e, g, i, r, t 

(independently selected) = 0 or 1 ; z = 1 . 



1. GNT's 1,2,4,5, UDP-GlcNAc 

2. Galactosyltransferase, UDP-Gal 

3. CMP-SA-PEG, ST3Gal3 



a-m, r-y (independently selected) = 0 or 1; 
z= 1; n = 0; R = PEG. 



FIG. 31F 



Yeast expressed IF-beta 
a-n = 0; z = 1; 

r-y (independently selected) = 0 to 1; 

R (branched or linear) = Man, oligomannose. 



1. mannosidases 

2. GNT's 1,2,4,5, UDP-GlcNAc 

3. Galactosyltransferase, UDP-Gal 
4.. CMP-SA-PEG, ST3Gal3 



a-m, r-y (independently selected) = 0 or 1; 
z=l; n = 0; R = PEG. 



FIG. 31G 
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NSO expressed IF-beta 


a-i, r-u 


(independently selected) = 0 or 1; 


j-m, n, v-y = 0; z= 1. 




1. CMP-SA-levulinate, ST3Gal3, 




buffer, salt . 




r 2.H 4 N 2 -PEG 


a-i, j-m, r-y (independently selected) = 0 or 1; 


n =0; 


z=l;R = PEG. 



FIG.31H 

CHO, BHK, 293 cells, Vero expressed IE-beta 
h=lto3; 

a-g, j-m, i (independently selected) = 0 or 1; 
r-u (independently selected) - 0 or 1; 
n, v-y = 0; z = 1. 



l.CMP-SA-PEG, a2,8-ST 



h=l to 3; 

a-g, i, r-u (independently selected) = 0 or 1 ; 
j-m (independently selected) - 0 to 2; 
v-y (independently selected) = 1 , 
when j-m (independently selected) is 2; 
z= 1; n = 0; R = PEG. 



FIG. 311 
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CHO, BHK, 293 cells, Vero expressed IF-beta 
a-g, j-m, r-u (independently selected) = 0 or 1; 
h = 1 to 3; n, v-y = 0; z= 1. 



1. Sialidase 

2. Trans-sialidase, PEG-Sia-lactose 



a-g, j-m, r-y (independently selected) = 0 or 1; 
h = 1 to 3; n = 0; z=l; R = PEG. 



FIG. 31J 



CHO, BHK, 293 cells, Vero expressed Ifh-beta. 
a-d, i-m, r-u, z (independently selected) = 0 or 1; 
e-h = 1; n, v-y = 0. 



1. Sialidase 

2. CMP-SA-PEG (1 .2 mol eq), 
ST3Gal3 

* 3. CM P-SA (16 mol eq), ST3Gal3 

a-d, i-m, r-u, z (independently selected) = 0 or 1; 
e-h= 1; n=0; 

v-y (independently selected) = 0 or 1; R = PEG. 



FIG. 31K 
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NSO expressed Ifh-beta. 

a-d, i-m, r-u, z (independently selected) = 0 or 1; 

e-h= 1; n, v-y = 0; 

Sia (independently selected)" = Sia or Gal. 



1. Sialidase and a-galactosidase 

2. a-Galactosyltransferase, UDP-Gal 
" 3. CMP-SA-PEG, S T3Gal3 

a-d, i-m, r-u, z (independently selected) = 0 or 1; 
e-h=I;R = PEG 

n - 0; v-y (independently selected) = 1, 
whenj-m (independently selected) is 1; 
I ( 

FIG. 31L 



CHO, BHK, 293 cells, Vero expressed Ifh-beta. 
a-d, i-m, r-u, z (independently selected) = 0 or 1; 
e-h= 1; n, v-y = 0. 

.1. Sialidase 

2. CMP-SA-PEG (16 mol eq), 
ST3Gal3 

3. CMP-SA, ST3Gal3 ' 

a-d, i-m, r-u, z (independently selected) = 0 or 1; 
e-h=l;n=0; 

v-y (independently selected) = 0 or 1; R = PEG. 



FIG.31M 
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CHO, BHK, 293 cells, Vero expressed Ifh-beta. 
a-d, i-m, r-u, z (independently selected) = 0 or 1 ; 
e-h= 1; n, v-y = 0. 

1. CMP-SA-levulinate, ST3Gal3, 
buffer, salt 
,r 2.H 4 N 2 -PEG 

a-d, i-m, r-u, z (independently selected) = 0 or 1; 
e-h= l;n = 0; 

v-y (independently selected) - 0 or 1; R = PEG. 



FIG. 31 N 



CHO, BHK, 293 cells, Vero expressed Ifh-beta. 


a-d, i-m, r-u, z (independently selected) = 0 or 1; 


e-h=l 


; n,v-y = 0. 




l.CMP-SA, a2,8-ST 



a-d, i, r-u, z (independently selected) = 0 or 1; 
e-h= 1; j-m (independently selected) = 0-20; 
n, v-y (independently selected) = 0. 



FIG. 310 
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HQQC— -s 




r 

(Fuc), 

■GlcNAe^GlcNAc-Man 



(R')„ 



/[[GlcNAc-(Gal)J e - (Sia)j - (R) v , r 
/ ^([GlcNAc-(Gal) b ] f -(Sia) k - (R) w ) s 
^^/[[GlcNAc-CGal^g- (Sia) r (R) x ] ( 
^ ([GlcNAc-(Gal) d ] h - (Sia) m - (R) y ) 



a-d, i, p-u (independently selected) = 0 or 1. 

e-h (independently selected) = 0 to 6. 

j-m (independently selected) = 0 to 100. 

v-y = 0; R = modifying group; 

R' = H, glycosyl group, modifying group, 

glycoconjugate. 



FIG. 31P 
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Insect cell expressed Ifh-beta. 

a-d, f, h, j-m, s, u, v-y = 0; 

e, g, i, q, r, t (independently selected) = 0 or 1 . 



1. GNT's 1 ,2,4,5, UDP-GlcNAc 

2. Galactosyltransferase, UDP-Gal-PEG 



a-i, q-u (independently selected) = 0 or 1; 
j-m = 0; v-y (independently selected) = 1, 
when e-h (independently selected) is 1; 
R = PEG. 



FIG. 31Q 



Yeast expressed Ifh-beta. 

a-m = 0; q-y (independently selected) - 0 to 1; 

p=i; 

R (branched or linear) = Man, oligornannose. 



1. Endoglycanase 

2. Galactosyltransferase, UDP-Gal 
I 3. CMP-SA-PEG, ST3Gal3 



a-m, p-y = 0; 

n (independently selected) = 0 or 1; 
R' = -Gal-Sia-PEG. 



FIG. 31 R 
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CHO, BHK, 293 cells, Vera expressed Ifii-beta. 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h=l; v-y = 0. 



1. CMP-SA-linker-SA-CMP, 
ST3Gal3 

2. ST3Gal3, desialylated transferrin. 
▼ 3. CMP-SA, ST3Gal3 

a-m, q-u (independently selected) = 0 or 1; 
p = l; n = 0; 

v-y (independently selected) = 0 or 1 ; 
R=linker-transferrin. 



FIG. 31S 
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(Fuc)s 



/([GlcNAc-(Gal)J e - (Sia), - (R) v , r 

/^[[GlcNAc-CGalXlf-CSiaX- (R) w ) s 
■GlcNAc-GlcNAc-Man £ xta b f * ? 

GlcNAc-(Gal) c ] - (Sia),- (R) x 



([GlcNAc-(Gal)J h - (Siajy- (R)^ 



o „ f fil - rYv1 x I a-d, i, q-u (independently selected) = 0 or 1 . 

° ^IV^^Ai J 0 0j p (independently selected) = 0 or 1 . 

e-h, n (independently selected) = 0 to 6. 

j-m (independently selected) = 0 to 20. 
C*-{~Fuc) p v-y = 0; 

R = modifying group, mannose, oligo- 

mannose, Sia-Lewis X, Sia-Lewis A.. 



FIG. 32A 
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BHK expressed Factor VII or Vila 

a-d, e, i, g, q, j, 1, o, p (independently selected) = 0 or 1 ; 

r, t = 1; f, h, k, m, s, u, v-y = 0; n = 0-4. 



1. Sialidase 

2. CMP-SA-PEG (16 mole eq), 
t ST3Gal3 

a-d, e, g, i, q, j, 1, o, p (independently selected) = 0 or 1; 

r, t = 1; f, h, k, m, s, u, w, y = 0; n = 0-4; 

v, x, (independently selected) = 1, 

when j, 1 (respectively, independently selected) is 1; 

R = PEG. 



FIG. 32B 



CHO, BHK, 293 cells, Vero expressed Factor VII or Vila 
a-d, e, i, g, q, j, 1, o, p (independently selected) = 0 or 1 ; 
r, t = 1; f, h, k, m, s, u, v-y = 0; n = 0-4. 



1. Sialidase 

2. CMP-SA-PEG (1.2 mole eq), 
ST3Gal3 

* 3. CMP-SA (8 mol eq), ST3Gal3 

a-d, e, g, i, q, j, 1, o, p (independently selected) = 0 or 1 ; 
r, t = 1; f, h, k, m, s, u, w, y - 0; n = 0-4; 
v or x, (independently selected) = 1, 
when j or 1, (respectively, independently selected) is 1 ; 
R = PEG. 



FIG. 32C 
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NSO expressed Factor VH or Vila 
a-u (independently selected) = 0 or 1; 
v-y = 0; n = 0-4; 

Sia (independently selected) = Sia or Gal. 



1. Sialidase and a-galactosidase 

2. Galactosyltransferase, UDP-Gal 
* 3. CMP-SA-PEG, ST3Gal3 

a-m, o-u (independently selected) = 0 or 1 ; 
n = 0-4; v-y (independently selected) = 1, 
when j-m (independently selected) is 1; 
Sia = Sia; R - PEG. 



FIG. 32D 
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W\ /([GlcNAc-(GaIU- (Sia^- (R) v \ 

A ■*- -GlcNAc-GlcNAc-Man " H[<™Ac-(Gal»-(SiaX. (R) w ], 
/([GlcNAc-(Gal) c V (Sia),- CR)„ ], 
([GlcNAc-(Gal)J h - (Sia) m - (B.\\ 



' Staff 
x In 



(Sia). 

B ^GalNAcKGal) n -(Sia) p -(R)J c 



C^-{-Glc-(Xyl)J bb 



D^-Fuc^GlcNAc^-CGalVCSia^j-CR)^ 



a-d, i, n-u (independently selected) = 0 or 1 . 

bb, cc, dd, ee, ff, gg (independently selected) = 0 or 1. 

e-h, aa (independently selected) = 0 to 6. 

j-m (independently selected) = 0 to 20. 

v-z = 0; R = modifying group, mannose, oligo-mannose. 



FIG. 33A 
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CHO, BHK, 293 cells, Vero expressed Factor IX 
a-d, q =1; e-h = 1 to 4; 

aa, bb, cc, dd, ee, ff, j-m, i, n, o, p, r-u (independently 
selected) = 0 or 1; 

v-z, gg = 0. 

1. Sialidase 

2. CMP-SA-PEG, ST3Gal3 



a-d, q =1; e-h^ 1 to 4; 

aa, bb, cc, dd, ee, ff, i, n, r-u (independently selected) 
= 0orl; 
o, p, z = 0; 

j-m, ee, v-y, gg (independently selected) = 0 or 1 ; 
R = PEG. 



FIG. 33B 



CHO, BHK, 293 cells, Vero expressed Factor IX 
a-d, n, q = 1; e-h = 1 to 4; 

aa, bb, cc, dd, ee, ff, j-m, i, o, p, r-u (independently 
selected) = 0 or 1; 
v-z, gg = 0. 



1. Sialidase 

2. CMP-SA-PEG, ST3Gal3 
▼ 3.ST3Gall,CMP-SA 

a-d, n, p, q = 1; e-h = 1 to 4; 
aa, bb, cc, dd, ee, ff, i, r-u (independently selected) = 
Oor 1; 

j-m, ee, v-y, gg (independently selected) = 0 or 1; 
o,z = 0; R = PEG. 



FIG. 33C 
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CHO, BHK, 293 cells, Vero expressed Factor IX 
a-d, n, q, bb, cc, dd, ff = 1; e-h, aa = 1 to 4; ee, j-m, i, 
o, p, r-u (independently selected) = 0 or 1; v-z, gg = 0. 



1. sialidase 

2. Galactosyltransferase, UDP-Gal 

3. CMP-SA, ST3Gal3 

* 4. CMP-SA-PEG, ST3Gall 

a-d, n, q = 1 ; e-h = 1 to 4; 

aa, bb, cc, dd, ee, ff, i, r-u (independently selected) = 

0orl;R = PEG; 
o» v-y, gg = 0; 

j-m, p, ee (independently selected) = 0 or 1, but when 
p = l,z-l. 



FIG. 33D 



CHO, BHK, 293 cells, Vero expressed Factor IX 
a-d, q = 1; e-h= 1 to 4; 

aa, bb, cc, dd, ee, ff, j-m, i, n, o, p, r-u (independently 
selected) = 0 or 1; 
v-z, gg = 0. 



CMP-SA-PEG, ST3Gal3 



a-d,q = 1; e-h= 1 to 4; 

aa, bb, cc, dd, ee, ff, i, n, r-u (independently selected) 
= 0orl;R = PEG; 

o, p, z = 0; j-m, ee, v-y, gg (independently selected) = 
Oorl. 



FIG. 33E 
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CHO, BHK, 293 cells, Vera expressed Factor IX 
a-d, q = 1; e-h= 1 to 4; 

aa, bb, cc, dd, ee, ff, j-m, i, n, o, p, r-u (independently 

selected) = 0 or 1; 
v-z, gg = 0. 

1. CMP-SA-levulinate, ST3Gal3, 
buffer, salt 
j 2.H 4 N 2 -PEG 



a-d, q = 1; e-h= 1 to 4; 

aa, bb, cc, dd, ee, ff, i, n, r-u (independently selected) 
= 0orl; 
o,p,z = 0; R = PEG; 

j-m, ee, v-y, gg (independently selected) = 0 or 1. 



FIG. 33F 



CHO, BHK, 293 cells, Vero expressed Factor IX 
a-d, n, q, bb, cc, dd, ff = 1;. 
e-h, aa = 1 to 4; 

ee, j-m, i, o, p, r-u (independently selected) = 0 or 1; 
v-z, gg = 0, 



l.CMP-SA-PEG,a2,8-ST 



a-d, q = 1; e-h= 1 to 4; 

aa, bb, cc, dd, ee, ff, i, n, r-u (independently selected) 

= 0 or 1; 
o,p,z = 0; R= PEG; 

j-m, ee (independently selected) = 0 to 2; 
v_ y> gg (independently selected) = 1, when j-m 
(independently selected) is 2; 



FIG. 33G 
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FSHa 



A A 



52 78 C0QH 



A A 

FSHP ^ | 



H 2 N ■ ? 24 COOH 



fci /([GlcNAc(Gal) a ] e - (Sia) r (R) v 

A^dlcNAc-GlcNAc-My -pcNAc.(Gal) b ] f -(Sia) k - (R) w ] s 
i \^ /([GlcNAc-(Gal)J g - (Sia),- (R) x ) ( 

^ [[GlcNAc-(Gal) d ] h - (Sia) m - (R)j 

a-d, i, q-u (independently selected) = 0 or 1. 
e-h (independently selected) = 0 to 6. 
j-m (independently selected) =; 0 to 100. 
v-y = 0; 

R = modifying group, mannose, oligo-mannose. 
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CHO, BHK, 293 cells, Vero expressed FSH. 
a-d, i-m, q-u (independently selected) = 0 or 1 ; 
e-h = 1; v-y = 0. 



1. Sialidase 

2. CMP-SA-PEG (16 mol eq), 
ST3Gal3 



a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h = 1; v-y (independently selected) = 1, 
when j-m (independently selected) is 1; 
R = PEG. 



FIG. 34B 



CHO, BHK, 293 cells, Vero expressed FSH. 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h = 1 ; v-y = 0. 

1. Sialidase 

2. CMP-SA-PEG (1.2 mol eq), 
ST3Gal3 

t 3. CMP-SA (16 mol eq), ST3Gal3 



a-d, i-m, q-u (independently selected) 


= 0 or 1; 


e-h = 1 ; v-y (independently selected) 


= 0orl; 


R = PEG. 





FIG. 34C 
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NSO expressed FSH. 

a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h=l; v-y = 0; 

Sia (independently selected) = Sia or Gal. 



1. Sialidase and a-galactosidase 

2. Galactosyltransferase, UDP-Gal 
I 3. CMP-SA-PEG, ST3Gal3 

a-d, i-m, q-u (independently selected) - 0 or 1; 
e-h = 1; v-y (independently selected) = 1, 
when j-m (independently selected) is 1; 
R = PEG. 



FIG. 34D 



CHO, BHK, 293 cells, Vera expressed FSH. 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h= 1; v-y = 0. 

1. Sialidase 

2. CMP-SA-PEG (16 mol eq), 
ST3Gal3 

3. CMP-SA, ST3Gal3 >_ 

a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h ~ 1; v-y (independently selected) - 0 or 1; 
R = PEG. . . 



FIG. 34E 
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CHO, BHK, 293 cells, Vero expressed FSH. 
a-d, i-m, q-u (independently selected) = 0 or 1 ; 
e-h= 1; v-y = 0. 



1. CMP-SA-levulinate, ST3Gal3, 
buffer, salt 
" 2. H 4 N 2 -PEG 

a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h = 1; v-y (independently selected) = 0 or 1; 
R = PEG. 



FIG. 34F 



CHO, BHK, 293 cells, Vero expressed FSH. 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h=l; v-y = 0. 



l.CMP-SA,a2,8-ST 



a-d, i, q-u (independently selected) = 0 or 1 ; 
e-h = 1; j-m (independently selected) = 0-20; 
v-y (independently selected) = 0. 



FIG. 34G 
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Insect cell expressed FSH. 
a-d, f, h, j-m, s, u, v-y = 0; 
e, g, i, q, r, t (independently selected) = 0 or 1 . 



1 . GNT's 1,2,4,5, UDP-GlcNAc 

2. Galactosyltransferase, UDP-Gal-PEG 



a-i, q-u (independently selected) = 0 or 1 ; 
j-m = 0; v-y (independently selected) = 1, 

when e-h (independently selected) is 1; 
R = PEG. 



FIG. 34H 



Yeast expressed FSH. 

a-m = 0; q-y (independently selected) — 0 to 1 ; 
R (branched or linear) = Man, oligomannose. 



1 . Endoglycanase 

2. Galactosyltransferase, UDP-Gal 
1 ' 3. CMP-SA-PEG, ST3Gal3 

a-m, p-y = 0; 

n (independently selected) = 0 or 1; 
R' = -Gal-Sia-PEG. 



FIG. 341 
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CHO, BHK, 293 cells, Vero expressed FSH. 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h = 1; v-y = 0. 



1. CMP-SA-linker-SA-CMP, ST3Gal3 

2. ST3Gall, desialylated chorionic 
gonadrophm (CG) produced in CHO. 

3. CMP-SA, ST3Gal3, ST3Gall 



a-m, q-u (independently selected) = 0 or 1; 
p= 1; n = 0; 

v-y (independently selected) = 0 or 1; 
R = linker-CG. 



FIG. 34J 
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HQGC 




A- 



(Fuc), 
i 

-GlcNAc-GlcNAc-Man ' 



/[[GlcNAc-(Gal) a ] e -(Sia) r (R) v ) r 
/^^[[GlcNAc-CGal^f-CSia),- (R) w ) s 
^^[[GlcNAc-CGaD^-CSia),-^), ) ( 
^ [[GlcNAc-(Gal) d ] b - (Sia) m - 
r (Sia) 0 . 
6 <j-GalNAc-(Gal) n -(Sia) p -^) z | 

a-d, i, n-u (independently selected) = 0 or 1. 
e-h (independently selected) = 0 to 4. 
j-m (independently selected) = 0 to 20. 
v-z = 0; 
R = polymer. 



FIG. 35A 
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CHO, BHK, 293 cells, Vero expressed EPO 


a-g, n, 


q =1; h=lto3; 


j-m, i, o, p (independently selected) = 0 or 1 ; 


r-u (independently selected) = 0 tol; v-z = 0 




1. Sialidase 




2. CMP-SA-PEG, ST3Gal3 



a-g, n, q = 1; h= 1 to 3; 
i, o, p (independently selected) = 0 or 1 ; 
r-u (independently selected) = 0 or 1; 
j-m, v-y (independently selected) = 0 or 1 ; 
R = PEG; z = 0. 



FIG. 35B 



Insect cell expressed EPO 
a-d, f, h, j-q, s, u, v-z = 0; 
e, g, i, r, t (independently selected) = 0 or 1. 



1. GNT's 1&2, UDP-GlcNAc 

2. Galactosyltransferase, UDP-Gal 
i r 2. CMP-SA-PEG, ST3Gal3 



b, d, f, h, k, m-q, s, u, w, y, z = 0; 
a, c, e, g, i, r, t (independently selected)= 0 or 1; 
j, 1, v, x (independently selected) = 0 or 1; 
R = PEG. 



FIG.35C 
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CHO, BHK, 293 cells, Vero expressed EPO 
a-q, r-u (independently selected) = 0 or 1; 
v-z = 0. 

1. sialidase 

2. Galactosyltransferase, UDP-Gal 

3. CMP-SA, ST3Gal3 

, , 4. CMP-SA-PEG, ST3Gal 1 



a-h,n, q = 1; 

i-m, o, r-u (independently selected) = 0 or 1; 
v-y = 0; p,z = 0orl; R = PEG. 



FIG. 35D 



CHO, BHK, 293 cells, Vero expressed EPO 

a-g,n, q =1; h=l to 3; 

j-m, i, o, p (independently selected) = 0 or 1; 

r-u (independently selected) = 0 or 1; 

v-z-0 



1. CMP-SA-PEG, ST3Gal3 



a-g,n, q =1; h= 1 to 3; 
i, o, p (independently selected) = 0 or 1; 
r-u (independently selected) = 0 to 1; 
j-m, v-y (independently selected) = 0 or 1 ; 
R = PEG; z = 0. 



FIG. 35E 
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Insect cell, yeast or fungi expressed EPO 

a-d, f,h,j-q, s,u,v-z = 0; 

e, g, i, r, t (independently selected) = 0 or 1. 



1. GNT's 1, 2 & 5, UDP-GlcNAc 

2. Galactosyltransferase, UDP-Gal-PEG 



a-c, e-g, i,r-t, v-x (independently selected) = 
Oorl; 

d, h, j-q, u, y, z = 0; R = PEG. 



FIG. 35F 



Insect cell, yeast or fungi expressed EPO 

a-d, f, h, j-q, s, u, v-z = 0; 

e, g, i, r, t (independently selected) = 0 or 1 . 



1. GNT's 1, 2 & 5, UDP-GlcNAc 

2. Galactosidase (synthetic enzyme), 
PEG-Gal-F. 



a-c, e-g, n, q-t, v-x, z (independently selected) = 
0 or 1; 

d, h, j-m, o, p, y, z = 0; R = PEG. 



FIG. 35G 
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Insect cell, yeast or fungi expressed EPO 
a-d, f, h, j-m, n-q, s, u, v-z = 0; 
e, g, i, r, t (independently selected) = 0 or 1. 



1. GNT-1 , UDP-GlcNAc-PEG 



e, i, r, v (independently selected) = 0 or 1; 
a-h, j-q, s-u, w-z = 0; R = PEG. 



FIG. 35H 



Insect cell, yeast or fungi expressed EPO 1 

a-d, f, h, j-m, n-q, s, u, v-z = 0; 

e, g, i, r, t (independently selected) = 0 or 1 . 



1. GNT-1, UDP-GlcNAc 

2. Galactosyltransferase, UDP-Gal-PEG 



a, e, i, r, v (independently selected) - 0 or 1; 
b-d, f-h, j-q, s-u, w-z = 0; R - PEG. 



FIG. 351 
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Insect cell, yeast or fungi expressed EPO 

a-d, f, h, j-m, n-q, s, u, v-z = 0; 

e, g, i, r, t (independently selected) = 0 or 1 . 



LGNT-l,UDP-GlcNAc 

2. Galactosyltransferase, UDP-Gal 

3. ST3Gal3, CMP-SA-PEG 



a, e, i, j, r, v (independently selected) = 0 or 1; 
b-d, f-h, k-q, s-u, w-z = 0; R = PEG. 



FIG. 35J 



Insect cell, yeast or fungi expressed EPO 

a-d, f, h, j-m, n-q, s, u, v-z = 0; 

e, g, i, r, t (independently selected) = 0 or 1 . 



1. GNT's 1, 2 & 5, UDP-GlcNAc 

2. Galactosyltransferase, UDP-Gal 

3. ST3Gal3, CMP-SA-PEG 



a-c, e-g, i-l, r-t, v-x (independently selected) 

- 0 or 1; 
d, h, m-q, u, y, z = 0; R = PEG. 



FIG. 35K 
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Insect cell, yeast or fungi expressed EPO 

a-d, £, h, j-m, n-q, s, u, v-z - 0; 

e, g, i, r, t (independently selected) = 0 or 1. 



1. GNT's 1, 2 & 5, UDP-GlcNAc 

2. Galactosyltransferase, UDP-Gal 

▼ 3. a2,6-sialyltransferase, CMP-SA-PEG 

a-c, e-g, i-1, r-t, v-x (independently selected) 

= 0or 1; 
d,h,m-q,u,y,z = 0; R = PEG. 



FIG. 35L 



CHO, BHK, 293 cells, Vero expressed EPO 


a-q, r-u (independently selected) = 0 or 1 ; 


v-z = 0. 




1. sialidase 




2. CMP-SA, ST3Gal3 




3. CMP-SA-PEG, ST3Gall 



a-h, q, i-o, r-u (independently selected) 
= 0orl; 

v-y = 0; p,z = 0orl; R= PEG. 



FIG. 35M 
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CHO, BHK, 293 cells, Vero expressed EPO 


a-q, r-u (independently selected) = 0 or I; 


v-z = 


0. 




1. CMP-SA-PEG, ST3Gal3 


a-h, i-o, q-u (independently selected) = 0 or 1 ; 


v-y = 


0; p,z = 0orl; R = PEG. 



FIG. 35N 



CHO, BHK, 293 cells, Vero expressed EPO 
a-q, r-u (independently selected) = 0 or 1; 
v-z = 0. 



1. CMP-SA-PEG, a2,8-sialyltransferase 



a-h, i-o, q-u (independently selected) = 0 or 1 ; 
v-y = 0; p, z = 0 or 1; R = SA-PEG. 



FIG. 35Q 
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CHO, BHK, 293 cells, Vero expressed EPO 
a-q, r-u (independently selected) = 0 or 1; 
v-z = 0. 



1. CMP-SA-PEG, a2,8-sialyltransferase 



a-h, i-o, p-u, v-z (independently selected) 

= 0orl; 
R = SA-PEG. 



FIG. 35P 



yeast or fungi expressed EPO 
r, t, u, v, x, y (independently selected) = 0 or 1; 
a-m, n-q, s, w, z = 0; R = (Man) n 
where n = 1-5, linear or branched. 



1. mannosidases 

2. GNT-1, UDP-GIcNAc 

3. galactosyl transferase, UDP-Gal 

4. ST3Gal3, CMP-SA-PEG 



a, e, j, r, v (independently selected) = 0 or I; 
b-d, f-i, k-q, s-u, w-z = 0; R = PEG. 



FIG. 35Q 
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yeast or fungi expressed EPO 
r, t, u, v, x, y (independently selected) = 0 or 1; 
a-m, n-q, s, w, z = 0; R = (Man) n 
where n = 1-5, linear or branched. 



1. mannosidases 

2. GNT-1, UDP-GlcNAc-PEG 



e s r, v (independently selected) = 0 or 1; 
a-h, i-q, s-u, w-z = 0;. R = PEG. 



FIG. 35R 



yeast or fungi expressed EPO 
r, t, u, v, x, y (independently selected) = 0 or 1 ; 
a-m, n-q, s, w, z = 0; R = (Man) n 
where n = 1-5, linear or branched. 



1. mannosidase-I 

2. GNT-l,UDP-GlcNAc 

3. galactosyltransferase, UDP-Gal 

4. ST3Gal3,,CMP-SA-PEG 



a, e, j, r, t-u, v, x, y (independently selected) 

= 0orl; 
b-d, f-i, k-q, s, w, z = 0; 
(R) V = PEG; (R) x and(R) y = Man. 



FIG. 35S 
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HO0C_ 




r 



(R")i 

-GkNAc 



GlcNAcj 

an 



/[[GlcNAc-(Gal)J e -(Sia) r (R) v Jr 
■Man / anx [[GlcNAc(Gal) b ] r (Sia) k - (R) w ] g 



4 



^^[[GlcNAc-CGal)^- (Sia) r (R) x 
™^ [fGlcNAc-(Gal) d ] h - (Sia)^ (R) y ] 



-(Sia) 0 V 

•GalNAc-(Gal) n -(Sia) p - (R)J 

a-d, i, n-u (independently selected) = 0 or 1. 
e-h (independently selected) = 0 to 4. 
j-m (independently selected) = 0 to 20. 
v-z = 0; aa, bb = 1; cc = 0; 
R = polymer; R" and R' = sugar-polymer or Fuc. 



FIG. 35T 
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yeast or fungi expressed EPO 

r, t, u 3 v, x, y (independently selected) = 0 or 1 ; 

cc, a-m, n-q, s, w, z = 0; 

aa, bb=l; 

R = (Man\ where n 00. linear or branched. 

1. endo-H 

2. galactosyltransferase, UDP-Gal-PEG 



i (independently selected) = 0 or 1 ; 
aa, bb, cc, a-h, j-z = 0; R" = Gal-PEG. 



FIG. 35U 



yeast or fungi expressed EPO 

r, t, u, v, x, y (independently selected) = 0 or 1; 

cc, a-m, n-q, s, w, z = 0; aa, bb = 1; 

R = (Man) n where n = 1-100, linear or branched. 



1. endo-H 

2. galactosyltransferase, UDP-Gal 

3. ST3GaI3, CMP-SA-PEG 



i (independently selected) = 0 or 1 ; 

aa, bb, cc, a-h, j-z = 0; R" = Gal-SA-PEG. 



FIG. 35V 
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Insect cell expressed EPO 

a-d, f, h, j-m, n-q, s, u, v-z = 0; 

e, g, i, r, t (independently selected) = 0 or 1; 

aa=l; R" = Fuc. 



1. mannosidases 

2. galactosyltransferase, UDP-Gal-PEG 



cc, e, i, r, v (independently selected) = 0 or 1 ; 
bb, a-h, j-q, s-u, w-z = 0; aa = 1; R' = Gal-PEG. 



FIG. 35W 
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HOOC. 




(Fuc), /([GlcNAc-CGal),],- (Sia), - (R), \ 

A -GlcNAc-GlcNAc-Man " 4^0^.(8^-00.), 
([GlcNAc-(Gal)J s - (Sia), - (R) J ( 
> [[GlcNAc-(GalU- (Si a ) m - (R) y ) 

B <^GalNAc-(Gal) n -(Sia) p -(R) z J 



a-d, i, n-u (independently selected) = 0 or 1 
e-ti (independently selected) = 0 to 4. 
j-m (independently selected) = 0 to 20. 
v-z = 0; 
R - polymer. 



FIG. 35X 
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NSO expressed NESP 


q =1; 


a-i, n, r-u (independently selected) = 0 


or 1; j-m, o, p, v-2 = 0' 




1. CMP-SA-levulinate, ST3Gal3, 




buffer, salt 




' 2.H 4 N 2 -PEG 


q =1; 


a-i, j-n, r-y (independently selected) = 


Oorl; 


o, p, z = 


= 0; R = PEG. 



FIG. 35Y 



CHO, BHK, 293 cells, Vero expressed NESP 
a-g,n, q =1; h = 1 to 3; 
j-m, i, o, p (independently selected) = 0 or 1; 
r-u (independently selected) = 0 or 1; 

v-z = 0 



1. CMP-SA-PEG, a2,8-ST 



a-g, n, q =1; h = 1 to 3; 




i, o, p (independently selected) 


= 0or 1; 


r-u (independently selected) = 


Oto 1; 


j-m (independently selected) = 


0to2; 


v-y (independently selected) = 


1, 


when j-m (independently selected) is 2; 


R = PEG; z = 0. 





FIG. 35Z 
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CHO, BHK, 293 cells, Vero expressed NESP 
a-g, n, q =1; h= 1 to 3; 
j-m, i, o, p (independently selected) = 0 or 1; 
r-u (independently selected) = 0 tol ; v-z = 0 






1 CMP-SA, poly-a2,8-ST 


a-g, n,q =1; h= 1 to 3; 

i, j-m, o, p, r-u, (independently selected) = 0 or 1; 
v-z (independently selected) = 0-40; R = Sia. 



FIG. 35AA 
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11 



9 10 ^ 

H 2 N 2 1 COOH 



n 



24 34 

B B 



-GlcNAc-GlcNAc-Man ' 



r ' ^ 

(Fuc). M f [[GlcNAc(Gal) a ] e - (Sia^- - (R) v \ 

Z 31 ^ [[GlcNAc-(Gal) b ] f - (Sia) k - (R) w ][ 
\^ / [[GlcNAc-(Gal)J g - (Sia), - (R) x ) ( 
^ [[GlcNAc-(Gal) d ] h - (Sia) m - (R)j 



B 4 G ^ 1NAc -( Gal ) n -( sia )p-< R )J aa 



a-d, i, n-u, aa (independently selected) = 0 or 1 . 
e-h (independently selected) = 0 to 6. 
j-m (independently selected) = 0 to 100. 
v-y = 0; R= polymer, glycoconjugate. 



FIG. 36A 
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CHO, BHK, 293 cells, Vero expressed GM-CSF. 


a-d, i-m, o-u, aa (independently selected) = 0 or 1 ; 


n, e-h = 


1; v-z = 0. 




1. Sialidase 




2. CMP-SA-PEG (16 mol eq), 




ST3Gal3 



a-d, i-m, q-u, aa (independently selected) = 0 or 1; 

o, p, z =0; n, e-h= 1; 

v-y (independently selected) = 1, 

when j-m (independently selected) is 1; 
R = PEG. 



FIG. 36B 



CHO, BHK, 293 cells, Vero expressed GM-CSF. 
a-d, i-m, o-u, aa (independently selected) = 0 or 1; 
n, e-h = 1; v-z = 0. 



1 . Sialidase 

2. CMP-SA-PEG (1 .2 mol eq), 
ST3Gal3 

> ' 3. CMP-SA (16 mol eq), ST3Gal3 & 

ST3Gall 

a-d, i-m, p-u, aa (independently selected) = 0 or 1; 
o, z = 0; n, e-h = 1; 

v-y (independently selected) = 0 or 1 ; R = PEG. 



FIG. 36C 
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NSO expressed GM-CSF. 

a-d, i-m, o-u, aa (independently selected) = 0 or 1 ; 

n, e-h = 1; v-z = 0; 

Sia (independently selected) = Sia or Gal. 



1. Sialidase and a-galactosidase 

2. CMP-SA, ST3Gal3 

▼ 2. CMP-SA-PEG, ST3Gall 

a-d, i-m, p-u, z, aa (independently selected) = 0 or 1; 
n, e-h=l; o, v-y = 0; z= 1, whenp = 1; R = PEG. 



FIG. 36D 



CHO, BHK, 293 cells, Vera expressed GM-CSF. 
a-d, i-m, o-u, aa (independently selected) = 0 or 1; 
n, e-h= 1; v-z = 0. 

1. Sialidase 

2. CMP-SA-PEG (16 mol eq), 
ST3Gal3 

* 3, CMP-SA, ST3Gal3 

a-d, i-m, q-y, aa (independently selected) = 0 or 1; 
o, p, z « 0; n, e-h - 1; R = PEG. 



FIG. 36E 
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CHO, BHK, 293 cells, Vera expressed GM-CSF. 
a-d, i-m, o-u, aa (independently selected) = 0 or 1 ; 
n, e-h = 1; v-z = 0. 



1. CMP-SA-levulinate, ST3Gal3, 
buffer, salt 

2. H 4 N 2 -PEG 



a-d, i-m, o-y, aa (independently selected) = 0 or 1 ; 
z =0; n, e-h= 1; R=PEG. 



FIG. 36F 



CHO, BHK, 293 cells, Vero expressed GMCSF. 
a-d, i-m, o-u, aa (independently selected) = 0 or 1; 
n, e-h = 1 ; v-z = 0. 

; ! 



l.CMP-SA,a2,8-ST 



a-d, i, o-u, aa (independently selected) = 0 or 1; 
n, e-h = 1; j-m (independently selected) = 0-20; 
v-z (independently selected) = 0. 



FIG. 36G 
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A+ -GlcNAe^GlcNAc-Man 



/ [[GlcNAc(Gal)J e - (Sia); - (R) v 
/^^([GlcNAcfGaOJf^SiaX-CR),]' 



s [[GlcNAc-(Gal) j g - (Sia), - (R) x ] ( 
a ^([GlcNA C KGal) d ] h -(Sia) m -(R)j . 



f (Sia) c 

B -4-[-GalNAc-(Gal) n -(Sia) p - 



a-d, i, n~u, aa, bb, cc (independently selected) = 0 or 1. 

e-h (independently selected) = 0 to 6. 

j-in (independently selected) = 0 to 100. 

v-y = 0; R = modifying group, mannose, oligo-mannose. 

R'= H, glycosyl residue, modifying group, glycoconjugate. 



FIG. 36H 
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Insect cell expressed GM-CSF. 


a-d, f, h, j-m, o, p, s, u, v-z = 0; 


e, g, i, n, q, r, t, aa (independently selected) = 0 or 1 . 




1. GNT's 1,2,4,5, UDP-GlcNAc 




r 2. Galactosyltransferase, UDP-Gal-PEG 


a-i, 


n, q-u (independently selected) = 0 or 1; 


j-m 


= 0; v-y (independently selected) = 1, 


when e-h (independently selected) is 1; 


R = 


PEG. 



FIG. 361 



Yeast expressed GM-CSF. 


a-p, z, 


cc = 0; 


q-y,a£ 


i (independently selected) = 0 to 1; 


bb= 1 


; R (branched or linear) = Man, oligomannose; 


GalNAc = Man. 




1. Endoglycanase 




2. mannosidase (if aa = 1). 




3. Galactosyltransferase, UDP-Gal-PEG 

r 



a-p, r-z, aa, bb = 0; 

q, cc (independently selected) = 0 or 1; 
R'=-Gal-PEG. 



FIG. 36J 
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CHO, BHK, 293 cells, Vero expressed GM-CSF. 
a»m, o-u 5 aa, bb (independently selected) = 0 or 1; 
n, v-z, cc = 0. 



1. sialidase 

2. CMP-SA, ST3Gal3 

2. CMP-SA-linker-SA-CMP, ST3Gall 

3. ST3GaI3, transferrin 



a-m, p-u, z, aa (independently selected) = 0 or 1; 
o, v-y, cc = 0; bb, n = 1; R = transferrin. 



FIG. 36K 
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A A 

H 2 N — COOH 

25 97 



Qc\ /[[GlcNAc-(Gal) a ] e - (Sia^ - (R) v 

GlcNAc-GlcNAc-Man X [[GlcNAc-CGal) b ] r (Sia) k - <JQj[ 
^/[[GlcNAc-CGaiy^ (Sia), - (R) x ] ( 
^ N (tGlcNAc-(Gal)J h -(Sia) m -(R) y ]^ 



a-d, i, q-u (independently selected) = 0 or 1. 
e-h (independently selected) = 0 to 6. 
j-m (independently selected) = 0 to 100. 
v-y=0; R = polymer. 



FIG.37A 
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CHO, BHK, 293 cells, Vera expressed IF-gamma. 


a-d, i-m, q-u (independently selected) = 0 or 1; 


e-h= 1; v-y = 0. 




1. Sialidase 




2. CMP-SA-PEG (16 mol eq), . 




' ST3Gal3 



a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h = 1; v-y (independently selected) = 1, 
when j-m (independently selected) is 1; 
R = PEG. 



FIG. 37B 



CHO, BHK, 293 cells, Vero expressed IF-gamma. 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h= 1; v-y = 0. 

1. Sialidase 

2. CMP-SA-PEG (1.2 mol eq), 
ST3Gal3 

1 r 3. CMP-SA (16 mol eq), ST3Gal3 

a-d, i-m, q-u (independently selected) - 0 or 1; 
e-h = 1; v-y (independently selected) = 0 or 1; 
R = PEG. 



FIG. 37C 
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NSO expressed Interferon gamma. 

a-d, i-m, q-u (independently selected) = 0 or 1; 

e-h= 1; v-y=0; 

Sia (independently selected) = Sia o r Gal. 

1. Sialidase and ct-galactosidase 

2. a-Galactosyltransferase, UDP-Gal 
* 3. CMP-SA-PEG, ST3Gal3 

a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h= 1; v-y (independently selected) = 1, 
when j-m (independently selected) is 1; 
R = PEG. 



FIG. 37D 



CHO, BHK, 293 cells, Vero expressed 

Interferon gamma, 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h= 1; v-y = 0. 

1. Sialidase 

2. CMP-SA-PEG (16 mol eq), 
ST3Gal3 

▼ 3. CMP-SA, ST3Gal3 

a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h = 1; v-y (independently selected) = 0 or 1; 
R = PEG. 



FIG. 37E 
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CHO, BHK, 293 cells, Vero expressed 

Interferon gamma, 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h= 1; v-y = 0. 



1. CMP-SA-levulinate, ST3Gal3, 
j 2.H 4 N 2 -PEG 



a-d, i-m, q-u (independently selected) - 0 or 1; 
e-h = 1; v-y (independently selected) = 0 or 1; 
R = PEG. 



FIG. 37F 



CHO, BHK, 293 cells, Vero expressed 
, Interferon gamma. 

a-d, i-m, q-u (independently selected) - 0 or 1; 
e-h= 1; v-y = 0. 



1. CMP-SA, a2,8-ST 



a-d, i, q-u (independently selected) = 0 or 1; 
e-h = 1; j-m (independently selected) = 0-20; 
v-y (independently selected) = 0. 



FIG. 37G 
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A A 

H 2 N COOH 
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r. 

(Fuc) ; 



^JMa 



^[[GlcNAc-(Gal)J e - (Sia) r (R) v 



■GlcNAe<GlcNAcW (™c-(Gal) b ] f -(Sia) k - (R) w ) s 



(R')n 



^/[[GlcNAc-CGaDJg- (Sia) r (R), 
x [[GlcNAc-(Gal) d ] h -(Sia) m -(R) y ] 



'jj/q 



a-d, i, n, p-u (independently selected) = 0 or 1 . 
e-h (independently selected) = 0 to 6. 
j-m (independently selected) = 0 to 100. 
v-y = 0; 

R = modifying group, mannose, oligo-mannose; 
R' = H, glycosyl residue, modifying group, 
glycoconjugate. 

FIG. 37H 
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Insect or fungi cell expressed IF-gamma. 


a-d 5 f 5 % j-m, s, u, v-y = 0; 


e, g, x, q, r, t (independently selected) = 0 or 1. 




l.GNT's 1,2,4,5, UDP-GlcNAc 




, 2. Galactosyltransferase, UDP-Gal-PEG 


a-i, 


q-u (independently selected) = 0 or 1; 


j-m 


= 0; v-y (independently selected) =1, 


when e-h (independently selected) is 1; 


R = 


PEG. 



FIG. 371 



Yeast expressed IF-gamma. 

a-m = 0; q-y (independently selected) = 0 to 1 ; p = 1 ; 
R (branched or linear) = Man, oligomannose. 



1. Endoglycanase 

2. Galactosyltransferase, UDP-Gal 

3. CMP-SA-PEG, ST3Gal3 



a-m, p-y = 0; n (independently selected) = 0 or 1; 
R' = -Gal-Sia-PEG. 



FIG. 37J 
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CHO, BHK, 293 cells, Vero expressed IF-gamma. 
a-d, i-m, q-u (independently selected) - 0 or 1; 
e-h= 1; v-y = 0. 



1. CMP-SA-lmker-Gal-UDP, ST3Gal3 

2. Galactosyltransferase, transferrin treated 
with endoglycanase. 



a-m, q-u (independently selected) = 0 or 1; 
p=l; n = 0; 

v-y (independently selected) = 0 or 1; 
R - linker-transferrin. 



FIG. 37K 



CHO, BHK, 293 cells, Vero expressed 

Interferon gamma, 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h,p= 1; n,v-y = 0. 



l.CMP-SA-PEG, 
ST3Gal3 



a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h,p=l; 

n, v-y (independently selected) = 0 or 1; 
R = PEG. 



FIG, 37L 
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Insect or fungi cell expressed IF-gamma. 

a-d, f, h, j-n, s, u, v-y = 0; 

e, g, i, q, r, t (independently selected) = 0 or 1, 

1. GNT's 1 & 2, UDP-GlcNAc-PEG 



a-d, f, h, j-n, s, u, w, y = 0; 
e, g, i, r, t, q (independently selected) = 0 or 1; 
p = 1; v, x (independently selected) - 1, 
when e, g (independently selected) is 1 ; 
R = PEG. 



FIG. 37M 



CHO, BHK, 293 cells, Vero expressed 

Interferon gamma, 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h= 1; v-y = 0. 



1 . CMP-SA-PEG, a2,8-ST 



a-d, i, q-u (independently selected) = 0 or 1 ; 
e-h = 1; j-m (independently selected) = 0-2; 
v-y (independently selected) = 1, 

when j-m (independently selected) = 2; 
R = PEG. 



FIG. 37N 
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I I I 
H 2 N — 1 COOH 
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(Fuc). /[[GlcNAc-(Gal)J e - (Sia), - (R) v } 

A^-GlcNAc-GlcNAc-Man^ k [f lcNAc-(Gal) b ] r (Sia) k - (R) w ] $ 
' ^ /([GlcNAc(Gal) c ] g - (Sia), - (R) x ] t 

x [[GlcNAc-(Gal) d ] h - (Sia) m - (R) y ) 



a-d, i, q-u (independently selected) = 0 or 1 . 
e-h (independently selected) = 0 to 6. 
j-m (independently selected) = 0 to 100. 
v-y = 0; R = polymer. 



FIG. 38A 



WO 2004/099231 



PCT/US2004/011494 



140/497 



CHO, BHK, 293 cells, Vero or transgenic animal 

expressed a! antitrypsin, 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h= 1; v-y = 0. 

1. Sialidase 

2. CMP-SA-PEG (16 mol eq), 
I ST3Gal3 

a-d, i-m, q-u (independently selected) « 0 or 1; 
e-h = 1; v-y (independently selected) = 1, 
when j-m (independently selected) is 1; 
R = PEG. 



FIG. 38B 



CHO, BHK,, 293 cells, Vero or transgenic 

animal expressed .antitrypsin, 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h= 1; v-y = 0. 

1. Sialidase 

2. CMP-SA-PEG (1.2 mol eq), 
ST3Gal3 

1 ' 3. CMP-SA (16 mol eq), ST3Gal3 

a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h = 1; v-y (independently selected) - 0 or 1; 
R = PEG. 



FIG. 38C 
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CHO, BHK, 293 cells, Vero or transg 


inic animal 


expressed alpha- 1 antitrypsin. 




a-d, i-m, q-u (independently selected) 


= 0orl; 


e-h= 1; v-y = 0. 





1. Sialidase 

2. CMP-SA-PEG (16 mol eq), 
ST3Gal3 

I 3. GMP-SA, ST3Gal3 



a-d, i-m, q-u (independently selected) 


= 0orl; 


e-h = 1; v-y (independently selected) 


= 0orl; 


R = PEG. 





FIG. 38D 



CHO, BHK, 293 cells, Vero or transgenic animal 

expressed a! -antitrypsin, 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h = 1 ; v-y = 0. 



1. CMP-SA-levulinate, ST3Gal3, 
buffer, salt 
" 2.H 4 N 2 -PEG 

a-d, i-m, q-u (independently selected) = 0 or I; 
e-h = 1; v-y (independently selected) = 0 or 1; 
R = PEG. 



FIG. 38E 
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CHO, BHK, 293 cells, Vero expressed a, -antitrypsin, 
a-d, i-m, q-u (independently selected) - 0 or 1; 
e-h- 1; v-y = 0. . 



l.CMP-SA,o2,8-ST 



a-d, i, q-u (independently selected) = 0 or 1; e-h - 1; 
j-m (independently selected) = 0-20; 
v-y (independently selected) = 0. 



FIG. 38F 
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A A A 

H 2 N i-t i COOH 
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r 

(Fuc) ; 



/[[GlcNAc-(Gal) a ] e -(Sia) r '(R) v 
-GlcNAe^GIcNAc-Man^^ 31 ^ [[GlcNAc-(Gal) b ] f - (Sia) k - (R) w 
/([GlcNAc-(Gal)J g - (Sia) r (R) x 
" ([GlcNAc-(Gal) d ] h -(Sia) m -(R) yJ , 



(R') n 



a-d, i, n, p-u (independently selected) = 0 or 1. 
e-h (independently selected) = 0 to 6. 
j-m (independently selected) = 0 to 1 00. 
v-y = 0; 

R = modifying group, mannose, oligo-mannose; 

R' = H, glycosyl residue, modifying group, glycoconjugate. 



FIG. 38G 
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Insect or fungi cell expressed a] -antitrypsin. 

a-d, f, h, j-m, s, u, v-y = 0; 

e, g, i, q, r, t (independently selected) = 0 or 1. 

1. GNT's 1,2,4,5, UDP-GlcNAc 

2. Galactosyltransferase, UDP-Gal-PEG 



a-i, q-u (independently selected) = 0 or 1; j-m = 0; 
v-y (independently selected) =1, 

when e-h (independently selected) is 1 ; 
R = PEG. 



FIG. 38H 



Yeast expressed a, -antitrypsin. 

a-m = 0; q-y (independently selected) = 0 to 1; 

p = 1; R (branched or linear) = Man, oligomannose. 



1. Endoglycanase 

2. Galactosyltransferase, UDP-Gal 
^r 3. CMP-SA-PEG, ST3Gal3 



a-m, p-y = 0; n (independently selected) = 0 or 1; 
R'=-Gal-Sia-PEG. 



FIG. 381 
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CHO, BHK, 293 cells, Vero expressed a, -antitrypsin. 


a-d, i-m, q-u (independently selected) = 0 or 1; 


e-h 


= 1; v-y = 0. 




1. CMP-SA-iinker-Gal-UDP } 




ST3GaI3 




2. Galactosyltransferase, transferrin treated 




r with endoglycanase 


a-m, q-u (independently selected) = 0 or 1; 


P = 


1; n = 0; 


v-y (independently selected) = 0 or 1; 


R = 


tinker-transferrin. 



FIG, 38J 
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(Fuc) i 

A*~GlcNAerGlcNAc-Mari 



(R')p 



(R'> 



^ an /([GlcNAc(G a l) a ] c -(Sia).-(R) v ]^ 
r x ([GlcNAc(Gal) b ] r (Sia) k -(R) w ^ 
^^/([GlcNAc-CGal^-CSiaVCRX \ 
{ ^[[GlcNAc-(Gal) d ] h -(Sia) m -(R) y ) 



a-d, i, n-u (independently selected) - 0 or 1. 
e-h (independently selected) = 0 to 4. 
j-m (independently selected) = 0 to 20. 
R = polymer; 

R', R" (independently selected) = sugar, glycoconjugate. 



FIG.38K 
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Yeast expressed alpha-1 antitrypsin, 
a-h, i-m, p, q = 0; 

R (independently selected) = mannose, oligomannose, 
polymannose; 

r-u, v-y (independently selected) = 0 or 1 ; n, o = 1 . 



1. endoglycanase 



2. Galactosyltransferase, UDP-Gal-PEG 



a-h, i-o, q, r-u, v-y = 0; p =1. 
R" = Gal-PEG. 



Plant expressed alpha-1 antitrypsin. 

a-d, f } h, j- m, s, u , v-y = 0; 

e, g, i, q, r, t (independently selected) = 0 or 1 ; 

n=l; R' == xylose 



1. hexosaminidase, 

2. alpha mannosidase and xylosidase 

3. GlcNAc transferase, UDP-GlcNAc-PEG 



a-d, f, h, j-n, s, u , v-y = 0; 

e,g, i, r, t (independently selected) = 0; 

q = 1; R' = GlcNAc-PEG. 




FIG. 38L 



FIG. 38M 
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CHO, BHK, 293 cells, Vero, transgenic animal 

expressed a, antitrypsin, 
a-h, i-o, r-u (independently selected) = 0 or 1; 
p, q,v-y = 0. 



1. CMP-SA-PEG, 
ST3Gal3 



a-h, i-o, r-u (independently selected) = 0 or 1; 
p, q =0; v-y (independently selected) = 0 or 1; 
R = PEG. 



FIG. 38N 



